Decrease of intracellular ATP content downregulated UCP2 expression in mouse hepatocytes.
Mitochondrial uncoupling protein 2 (UCP2) plays an important role in regulating energy metabolism. We previously reported that UCP2 expression in steatotic livers is increased which leads to diminished hepatic ATP stores and renders steatotic hepatocytes vulnerable to ischemic damage. In this study, reagents that inhibit the production of ATP were used to mimic an ischemic state in the liver in order to investigate the effects of decreased intracellular ATP levels on UCP2 expression in a murine hepatocyte cell line (HEP6-16). Carbonyl cyanide p-trifluoromethoxyphenylhydrazone (FCCP), an oxidative phosphorylation uncoupler, was found to decrease intracellular ATP levels in a dose- and time-dependent manner. Relatively high concentrations of FCCP from 8 to 80 microM were required to reduce the intracellular concentration of ATP. The inhibitory effect of FCCP on intracellular ATP was significantly potentiated by 2-deoxy-D-glucose, an inhibitor of glycolysis that when administered alone had no negative effect on cellular ATP levels in mouse hepatocytes. Decreased intracellular ATP levels were accompanied by lower UCP2 mRNA expression. Upon removal of FCCP and/or 2-deoxy-D-glucose and reculture with normal medium, ATP and UCP2 mRNA levels returned to normal within a few hours. Mitochondrial membrane potential in HEP6-16 cells was dissipated by 80 microM FCCP but not 8 microM FCCP, suggesting that the downregulation of UCP2 expression by FCCP was not related to mitochondrial potential changes. Consequently, the in vitro manipulation of ATP stores is consistent with the in vivo observations associated with ischemia/reperfusion injury.